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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device 
capable of giving a three- dimensional view closer to a natural feeling 
and further correcting fluctuation of aberration due to the individual 
difference of optical systems by representing a wavefront curvature in 
an image of a projected object in the image display device for directly 
projecting an image, etc., on the retina of an observer. 
SOLUTION: A light beam made incident on a beam splitter 101 of a 
wavefront curvature modulating means 100 is reflected in the minus X 
direction, made incident on a movable mirror 103 through a convex lens 
102, and reflected in the plus X direction by a reflection surface 104a 
moved to the position of a distance f-d by a piezoelectric actuator 105 
to connect focus at the position where the light beam advances by a 
distance d, being made incident on the convex lens 102 again. The 
convex lens 102 deflects the laser beam, the laser beam with a 
wavefront curvature identical to a beam emitted from an apparent 




emitting point 125 transmits the beam splitter 101 to be emitted from 
the wavefront curvature modulating means 100. A position adjusting 
means 120 perform fine adjustment of the position of the movable 
mirror 103. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely: 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At least one light source and a modulation means to modulate the flux of light by which outgoing radiation is carried out 
according to a picture signal from the light source, A wave-front curvature modulation means to modulate the wave-front curvature of 
the flux of light modulated by the modulation means, A scan means to scan the flux of light modulated by the wave-front curvature 
modulation means, It is the image display device which is equipped with the optical means for carrying out incidence of the flux of 
light scanned by the scan means to an observer's pupil, and displays the image corresponding to said picture signal on said observer's 
retina. Said wave-front curvature modulation means An optical element, The image display device characterized by having a migration 
means to move the optical element in the direction of an optical axis of said flux of light. 

[Claim 2] The polarization beam splitter which said optica] element is a reflective means to reflect said flux of light, penetrates the 
linearly polarized light of a predetermined direction among the flux of lights modulated by said modulation means, and reflects the 
linearly polarized light of said predetermined direction and the direction which intersects perpendicularly, The condensing means 
which condenses the flux of light reflected or penetrated by the polarization beam splitter, and carries out incidence to said optical 
element, It is the image display device according to claim 1 which is equipped with the quarter-wave length plate formed between the 
condensing means and said polarization beam splitter, and is characterized by said quarter-wave length plate consisting of on the field 
which intersects perpendicularly in said direction of an optical axis pivotable. 

[Claim 3] Said wave-front curvature modulation means is an image display device according to claim 1 or 2 characterized by having a 
justification means for adjusting the location of said optical element apart from said migration means. 

[Claim 4] At least one light source and a modulation means to modulate the flux of light by which outgoing radiation is carried out 
according to a picture signal from the light source, A wave-front curvature modulation means to modulate the wave-front curvature of 
the flux of light modulated by the modulation means, A scan means to scan the flux of light modulated by the wave-front curvature 
modulation means, It has an optical means for carrying out incidence of the flux of light scanned by the scan means to an observer's 
pupil. It is the image display device characterized by having the optical element in which it is the image display device which displays 
the image corresponding to said picture signal on said observer's retina, and said wave-front curvature modulation means has two or 
more reflectors where locations differ to the direction of an optical axis of said flux of light. 

[Claim 5] At least one light source and a modulation means to modulate the flux of light by which outgoing radiation is carried out 
according to a picture signal from the light source, A wave-front curvature modulation means to modulate the wave-front curvature of 
the flux of light modulated by the modulation means, A scan means to scan the flux of light modulated by the wave-front curvature 
modulation means, It has an optical means for carrying out incidence of the flux of light scanned by the scan means to an observer's 
pupil. It is the image display device characterized by being the image display device which displays the image corresponding to said 
picture signal on said observer's retina, and equipping said wave-front curvature modulation means with a focal distance [ in which a 
focal distance is changed in connection with a configuration or a physical-properties value change ] good light variation study 
component. 

[Claim 6] Said wave-front curvature modulation means is an image display device according to claim 4 or 5 characterized by having a 
justification means for adjusting the location of said optical element or said focal distance good light variation study component. 
[Claim 7] It is the image display device according to claim 3 or 6 which is equipped with a photodetecrion means to detect the light 

Which pene tr ated the l i ght which reflected said optical e l e m e nt, or sa id focal d i s t ance good light variation s tudy component, and i s 

characterized by said justification means adjusting the location of said optical element or said focal distance good light variation study 
component according to the location of the light detected by said photodetecrion means. 

[Claim 8] Said wave-front curvature modulation means is an image display device given in claim 1 thru/or any of 7 they are. [ which is 
characterized by the location and an observer's pupil location it is arranged from said scan means at a light source side, and the flux of 
light carries out / a location / incidence on said scan means having a conjugate relation optically ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image display device which scans the flux of light and projects a direct image on 

the retina of an eye. 

[0002] 

[Description of the Prior Art] Conventionally, equipment which fixes the small liquid crystal display of 1 inch extent around etc. to a 
head strap etc., equips an observer's head with this, and offers an image etc. and which is called the so-called head mount display is 
known. As a means to offer the solid image in this equipment, the means of the stereoscopic vision by the difference of the angle of 
visibility of both eyes which displayed the image of the view which looked at the image of the view seen from the left eye from the 
right eye on the display for right eyes, respectively is used for the display for left eyes. 

[0003] Said small liquid crystal display is functioning as a display using the liquid crystal of the property in which the directivity of 
the list of a crystal changes with impression of an electrical potential difference, by covering the color filter of three colors of the red 
who is the three primary colors of light, green, and blue. Light, such as a back light which itself does not emit light but penetrates 
liquid crystal through a color filter, is the light sources, and the image is expressed because a liquid crystal display penetrates or 
intercepts the light. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the physical relationship of this liquid crystal display and an observer's retina 
was fixed, and the image of the object by which incidence is carried out to an observer's eye turned into a stereoscopic model without a 
feeling of depth, though it was a stereo visually, and it had become the cause by which an observer sensed sense of incongruity. 
[0005] It is made in order that this invention may solve the above-mentioned technical problem, stereoscopic vision near more natural 
feeling is made possible by expressing wave-front curvature in the image of the object which carries out incidence to an observer's eye 
using the retina scanning display which projects a direct image etc. on an observer's retina, and further, it is establishing a justification 
means and aims at realizing the image display device which can amend dispersion in the aberration by the delicate individual 
difference of optical system. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image display device of invention concerning 
claim 1 At least one light source and a modulation means to modulate the flux of light by which outgoing radiation is carried out 
according to a picture signal from the light source, A wave-front curvature modulation means to modulate the wave-front curvature of 
the flux of light modulated by the modulation means, A scan means to scan the flux of light modulated by the wave- front curvature 
modulation means, It is the image display device which is equipped with the optical means for carrying out incidence of the flux of 
light scanned by the scan means to an observer's pupil, and displays the image corresponding to said picture signal on said observer's 
retina. Said wave-front curvature modulation means An optical element, It has a migration means to move the optical element in the 
direction of an optical axis of said flux of light. 

[0007] With the image display device of this configuration, the wave-front curvature of the flux of light which carried out incidence to 
the wave-front curvature modulation means can be modulated because a migration means moves an optical element in the direction of 
an optical axis of the flux of light. 

[0008] Moreover, the image display device of invention concerning claim 2 It adds to the configuration of invention according to 
claim 1. Said optical element The polarization beam splitter which is a reflective means to reflect said flux of light, penetrates the 
linearly polarized light of a predetermined direction among the flux of lights modulated by said modulation means, and reflects the 
linearly polarized light of said predetermined direction and the direction which intersects perpendicularly, The condensing means 
which condenses the flux of light reflected or penetrated by the polarization beam splitter, and carries out incidence to said optical 
element, Having the quarter-wave length plate formed between the condensing means and said polarization beam splitter, said quarter- 
wave length plate consists of on the field which intersects perpendicularly in said direction of an optical axis pivotable. 
[0009] In addition to an operation of invention concerning claim 1, in the image display device of this configuration, a quarter-wave 
length plate can be rotated on the field which intersects perpendicularly with the direction of an optical axis. 

[0010] Moreover, it has the justification means for the image display device of invention concerning claim 3 to adjust [ in addition to 
the configuration of invention according to claim 1 or 2 ] the location of said optical element apart from said migration means as for 
said wave-front curvature modulation means. 

[001 1] In addition to an operation of invention concerning claim 1 or 2, in the image display device of this configuration, a wave-front 
curvature modulation means can adjust the location of an optical element apart from a migration means with a justification means. 
[001 2] Moreover, the image display device of invention concerning claim 4 At least one light source and a modulation means to 
modulate the flux of light by which outgoing radiation is carried out according to a picture signal from the light source, A wave-front 
curvature modulation means to modulate the wave-front curvature of the flux of light modulated by the modulation means, A scan 
means to scan the flux of light modulated by the wave-front curvature modulation means, It has an optical means for carrying out 
incidence of the flux of light scanned by the scan means to an observer's pupil. It is the image display device which displays the image 
corresponding to said picture signal on said observer's retina, and said wave-front curvature modulation means is equipped with the 
optical element which has two or more reflectors where locations differ to the direction of an optical axis of said flux of light. 
[001 3] In the image display device of this configuration, the wave-front curvature of the flux of light which carried out incidence to 
the wave-front curvature modulation means can be modulated by the optical element which has two or more reflectors where locations 
differ to the direction of an optical axis of the flux of light. 
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[0014] Moreover, the image display device of invention concerning claim 5 At least one light source and a modulation means to 
modulate the flux of light by which outgoing radiation is carried out according to a picture signal from the light source, A wave-front 
curvature modulation means to modulate the wave-front curvature of the flux of light modulated by the modulation means, A scan 
means to scan the flux of light modulated by the wave-front curvature modulation means, It has an optical means for carrying out 
incidence of the flux of light scanned by the scan means to an observer's pupil. It is the image display device which displays the image 
corresponding to said picture signal on said observer's retina, and said wave-front curvature modulation means is equipped with the 
focal distance good light variation study component for which a focal distance is changed in connection with a configuration or a 
physical-properties value change. 

[0015] In the image display device of this configuration, the wave-front curvature of the flux of light which carried out incidence to 
the wave-front curvature modulation means can be modulated by the focal distance good light variation study component for which a 
focal distance is changed in connection with a configuration or a physical -properties value change. 

[001 6] Moreover, said wave-front curvature modulation means is equipped with the justification means for the image display device of 
invention concerning claim 6 to adjust the location of said optical element or said focal distance good light variation study component 
in addition to the configuration of invention according to claim 4 or 5. 

[001 7] In addition to an operation of invention concerning claim 4 or 5, in the image display device of this configuration, a wave-front 
curvature modulation means can adjust the location of an optical element or a focal distance good light variation study component 
apart from a migration means with a justification means. 

[001 8] Moreover, in addition to the configuration of invention according to claim 3 or 6, the image display device of invention 
concerning claim 7 is equipped with a photodetection means detect the light which penetrated the light which reflected said optical 
element, or said focal distance good light variation study component, and said justification means has the composition characterized 
by to adjust the location of said optical element or said focal distance good light variation study component according to the location 
of the light detected by said photodetection means. 

[0019] In addition to an operation of invention concerning claim 3 or 6, in the image display device of this configuration, a 
justification means can adjust the location of an optical element or a focal distance good light variation study component according to 
the location of the light detected by the photodetection means. 

[0020] Moreover, in addition to the configuration of invention given in any [ claim 1 thru/or ] of 7 they are, the image display device 
of invention concerning claim 8 has composition characterized by for the location and an observer's pupil location it is arranged from 
said scan means at a light source side, and the flux of light carries out [ a location ] incidence on said scan means to have a conjugate 
relation optically as for said wave-front curvature modulation means. 

[0021] In addition to an operation of invention concerning any [ claim 1 thru/or ] of 7 they are, in the image display device of this 
configuration, the location and an observer's pupil location where a wave-front curvature modulation means is arranged from a scan 
means to a light source side, and the flux of light on a scan means carries out incidence can be optically made conjugate relation. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of the image display device concerning this invention is explained 
with reference to a drawing. First, the configuration of the retina scanning display 1 concerning this invention is explained with 
reference to drawing 1 . Drawing 1 is the whole block diagram showing the whole retina scanning display 1 configuration. 
[0023] As shown in drawing 1 , the light source unit section 2 for processing the video signal supplied from the outside is formed in 
the retina scanning display 1. The video signal from the outside is inputted into the light source unit section 2, the video-signal supply 
circuit 3 which generates each signal used as the element for compounding an image based on it is established in it, and a video signal 
4, Horizontal Synchronizing signal 5, Vertical Synchronizing signal 6, and the depth signal 7 are outputted to it from this video-signal 
supply circuit 3. Moreover, the R laser driver 10 for driving the outgoing radiation R [ laser beam ]-respectively laser 13 based on each 
video signal of the red (R) and green (G) which are transmitted as a video signal 4 from the video-signal supply circuit 3, and blue (B), 
the G laser 12, and the B laser 11, respectively, the G laser driver 9, and the B laser driver 8 are formed in the light source unit section 
2. Furthermore, the 1st collimation optical system 14 established so that the laser beam by which outgoing radiation was carried out 
from each laser might be collimated in parallel light, the dichroic mirror 15 which compounds the laser beam collimated, respectively, 
and the joint optical system 16 which leads the compounded laser beam to an optical fiber 17 are established. In addition, 
semiconductor laser and solid state laser, such as a laser diode, may be used as the R laser 1 3, the G laser 1 2, and B laser 1 1 . 
Moreover, the light source unit section 2 is a modulation means in this invention. 

[0024] Moreover, the 2nd collimation optical system 1 8 which collimates again the laser beam spread from the light source unit 
section 2 on the retina scanning display 1 in parallel light, The wave-front curvature modulation means 100 for modulating the 
collimated laser beam, The horizontal scanning system 19 which scans the modulated laser beam horizontally using polygon mirror 
19a, The laser beam by which was scanned by the horizontal scanning system 19 and incidence was carried out through the 1st relay 
optical system 20 The vertical-scanning system 21 perpendicularly scanned using galvanomirror 21a is formed, and the 2nd relay 
optical system 22 is established so that incidence of the laser beam scanned by the vertical-scanning system 21 may be carried out to 
an observer's pupil 24. The laser beam to which image formation of the 2nd relay optical system 22 is carried out on galvanomirror 

2 1 a so that the laser beam to which image formation of the 1 st relay optical system 20 is carried out on polygon mirror 1 9a of the 
horizontal scanning system 19, and the laser beam by which image formation is carried out on galvanomirror 21 a of the vertical- 
scanning system 21 may serve as conjugate, and the laser beam by which image formation is carried out in the location of an 
observer's pupil 24 are respectively prepared so that it may become conjugate. In addition, the horizontal scanning system 19 and the 
vertical-scanning system 21 are the scan means in this invention, and the 1st relay optical system 20 and the 2nd relay optical system 

22 are the optical means in this invention. 

[0025] Furthermore, based on the depth signal 7 which the video-signal supply circuit 3 outputs, the drive circuit 23 is formed in order 
to make the wave-front curvature modulation means 100 drive. It connects with the video-signal supply circuit 3 respectively, and the 
horizontal scanning system 19 and the vertical-scanning system 21 are constituted so that a laser beam may be scanned respectively 
synchronizing with Horizontal Synchronizing signal 5 and Vertical Synchronizing signal 6 which are outputted from the video-signal 
supply circuit 3. 

[0026] The wave-front curvature modulation means 100 consists of a beam splitter 101 which divides the laser beam which carried out 
incidence into the transmitted light and the reflected light reflected in the perpendicular direction of the transmitted light, a convex lens 
102 which converges the laser beam reflected in the beam splitter 101, and a movable possible movable mirror 103 which reflects the 
laser beam which it converged on the convex lens 102 in the direction of incidence. The beam splitter 101 has constituted the cube-like 
configuration where two rectangular prisms with which dielectric multilayers were given to the slant face were stretched, in the slant- 
face 101a (refer to drawing 2 ). reflects about 50% of the quantity of light of incident light in the direction of a right angle, and 
penetrates about 50%. 
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[0027] Moreover, with the mirror 1 04 which has reflector 1 04a (refer to drawing 2 ) which gave the mirror plane coat of a metal 
membrane to the front face of penetrable plates, such as glass, it consists of electrostrictive actuators 105 which carried out the 
laminating of the piezo-electric element of a piezo-electric mold, and an electrostrictive actuator 105 is driven by the driver voltage 
from the drive circuit 23 being impressed, and, as for the movable mirror 103, the physical relationship of the mirror 104 and convex 
lens 102 which were fixed to the electrostrictive actuator 105 is changed. To the mirror plane of a mirror 104, the movable direction of 
the movable mirror 1 03 is perpendicularly (X shaft orientations in drawing 2 ), and it is constituted so that the optical axis of the laser 
beam which passes a beam splitter 101 and a convex lens 102 may be in agreement on a straight line. In addition, an electrostrictive 
actuator 105 is a migration means in this invention, and a mirror 104 is a reflective means in this invention. 

[0028] Furthermore, the movable mirror 103 can be finely tuned now by rotating the screw of screw delivery jogging base 120b which 
was fixed to migration controller 1 20a of the justification means 120 which tunes the criteria location in the direction of an optical axis 
of the movable mirror 103 finely, and was fixed to migration controller 120a in the distance between a convex lens 102 and the 
movable mirror 103. This justification means 1 20 is established in order to perform adjustment for which an observer moves the 
movable mirror 103 to the location used as the movable criteria of the movable mirror 103, when driver voltage is not impressed to the 
electrostrictive actuator 105, or when the predetermined reference voltage for justification is impressed. Since each optical system has 
delicate individual difference, in order to make it the predetermined wave- front curvature of a laser beam serve as initial value in the 
location used as the movable criteria of the movable mirror 103, i.e., an initial valve position, fine tuning which moves the movable 
mirror 103 to an initial valve position is needed, this justification means 120 — an observer's individual difference — even if the focal 
locations of an eye differ, it can tune finely so that the effectiveness of the wave-front curvature modulation means 100 may be 
acquired similarly. 

[0029] Next, a process after the image display device of the gestalt of 1 operation of this invention receives the video signal from the 
outside until it projects an image on an observer's retina is explained with reference to drawing 1 . 

[0030] As shown in drawing 1 , if the videc-signal supply circuit 3 established in the light source unit section 2 receives supply of the 
video signal from the outside, on the retina scanning display 1 of the gestalt of this operation, the video-signal supply circuit 3 will 
output the video signal 4 which consists of R video signal for making the laser beam of each color of red, green, and blue output, a G 
video signal, and a B video signal, Horizontal Synchronizing signal 5, Vertical Synchronizing signal 6, and the depth signal 7. The R 
laser driver 10, the G laser driver 9, and the B laser driver 8 output each driving signal to the R laser 13, the G laser 12, and the B laser 
1 1 based on R video signal inputted respectively, G video signal, and B video signal. Based on this driving signal, the R laser 1 3, the 
G laser 12, and the B laser 1 1 generate a laser beam, respectively, and output each to the 1st collimation optical system 14. After being 
compounded so that each may be collimated by parallel light, incidence may be further carried out to a dichroic mirror 15 by this 1st 
collimation optical system 14 and it may become the one flux of light according to it, the laser beam generated from the point light 
source is drawn so that incidence may be carried out to an optical fiber 1 7 by the joint optical system 1 6. 

[003 1 ] In case outgoing radiation of the laser beam spread with the optical fiber 1 7 is carried out from an optical fiber 1 7, it is again 
collimated by the 2nd collimation optical system 1 8, and incidence is carried out to the wave-front curvature modulation means 100. 
[0032] Here, the modulation of wave-front curvature is explained. Although spread as uniform velocity, the wave of the light which 
progresses by being in phase, and the so-called equistasis spherical wave to the omnidirection [ light / which was emitted from the 
light source ] centering on the light source, the radius of curvatures which the spherical wave has according to the distance of the light 
source and an observer differ. If the light source is near and the light source as an image with small radius of curvature is far, incidence 
will be carried out to an observer's eye as an image with large radius of curvature. An observer can recognize gap of this radius of 
curvature, and can sense depth perception. By this invention, it makes it possible to provide an observer with the stereoscopic vision 
near more natural feeling by modulating artificially, the curvature, i.e., the wave-front curvature, of a spherical wave of this light, and 
expressing with an image etc. About a wave-front curvature modulation means 100 to realize the modulation of this wave- front 
curvature, it mentions later. 

[0033] Incidence of the laser beam by which outgoing radiation was carried out from the wave-front curvature modulation means 100 
is carried out to plane-of-polarization 19b of polygon mirror 19a of the horizontal scanning system 19. The rate of uniform rotation is 
adjusted so that polygon mirror 19a may synchronize with Horizontal Synchronizing signal 5 which rotational speed is computed 
based on BD (Beam Detector) signal outputted by the photosensor besides illustration, and the video-signal supply circuit 3 outputs 
based on this BD signal. The laser beam which carried out incidence to plane-of-polarization 1 9b of polygon mirror 1 9a is scanned 

horizontally, and outgoing radiation is carried out through the 1st relay optical system 20 to plane-of-polarization 21b of 

galvanomirror 2 1 a of the vertical-scanning system 21. In the 1st relay optical system 20, it is adjusted so that the image by which 
image formation is carried out on plane-of-polarization 19b of polygon mirror 19a, and the image by which image formation is carried 
out on plane-of-polarization 21b of galvanomirror 21 a may serve as conjugate relation, and the failure by the field of polygon mirror 
19a is amended. Like polygon mirror 19a, galvanomirror 21a is carrying out both-way vibration so that that plane-of-polarization 21b 
may reflect incident light perpendicularly synchronizing with Vertical Synchronizing signal 6, and a laser beam is perpendicularly 
scanned by this galvanomirror 21a. Incidence of the laser beam scanned perpendicularly two-dimensional is carried out from an 
observer's pupil 24 by horizontal and the 2nd relay optical system 22 established so that the image which carried out image formation 
on plane-of-polarization 21b of galvanomirror 21a, and the image which carries out image formation in the location of an observer's 
pupil 24 might serve as conjugate relation, and it is projected by the horizontal scanning system 19 and the vertical-scanning system 
21 on a retina. An observer can recognize an image by the laser beam which the two-dimensional scan was carried out in this way, and 
was projected on the retina. 

[0034] Next, with reference to drawing 2 and drawing 3 , the approach of the modulation of the wave-front curvature in the retina 
scanning display 1 is explained. Drawing 2 and drawing 3 are the mimetic diagrams showing the mode by which a laser beam is 
modulated with the wave-front curvature modulation means 100. 

[0035] As shown in drawing 2 , incidence of the laser beam collimated by the 2nd collimation optical system 18 (refer to drawing I ) 
at parallel light is carried out to the beam splitter 101 of the wave-front curvature modulation means 1 00 in the direction of -Y as 
incident light. It is reflected by slant-face 101a, and about 50% of the quantity of light of the laser beam by which incidence was 
carried out carries out incidence to the convex lens 102 prepared in the reflective direction (the direction of -X). By the way, screw 
delivery jogging base 120b of the justification means 120 is beforehand operated by the observer, and is adjusted so that it may be 
fixed to the location where reflector 104a of the mirror 104 of the movable mirror 103 separated only distance f from the drive circuit 
23 shown in drawing 1 to the principal point of a convex lens 102 when the driver voltage impressed to an electrostrictive actuator 105 
was 0 or a predetermined reference value. When the distance between reflector 104a and the principal point of a convex lens 102 is f, 
it is refracted with a convex lens 102, and converges, and the laser beam which carried out incidence connects a focus to a convex lens 
102 on reflector 104a. In this case, a laser beam is reflected in incident light and the direction of the same axle by reflector 104a (the 
direction of +X), and the laser beam which was convergence light on the occasion of the incidence to a mirror 104 turns into the 
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diffused light after reflection, and carries out incidence to a convex lens 102 again. 

[0036] Since the diffused light which it is reflected in the direction of +X by reflector 104a, and carries out incidence to a convex lens 
1 02 has whenever [ same angle-of-divergence / as the convergence include angle of the convergence light which the convex lens 1 02 
converged ] before being reflected in reflector 104a, and the same optical path is passed in the still more nearly same optical system as 
the time of convergence, this diffused light will be refracted at the include angle same at the time of passage of a convex lens 102 as 
the time of convergence, and will be collimated by parallel light. Incidence of the laser beam collimated by parallel light is again 
carried out to a beam splitter 101, about 50% of the quantity of light passes slant-face 101a, and outgoing radiation of it is carried out 
to the incident light from the 2nd collimation optical system 1 8 in the direction (the direction of +X) which constitutes a right angle as 
an outgoing radiation light from the wave-front curvature modulation means 100. 

[0037] Moreover, if the predetermined driver voltage from the drive circuit 23 (refer to drawing 1 ) is impressed as shown in drawing 
3 , an electrostrictive actuator 105 will drive and the movable mirror 103 will be moved in the direction of +X by this drive. In this 
case, the distance of reflector 1 04a of a mirror 104 and the principal point of a convex lens 102 is changed to f-d. Like the above- 
mentioned case, the about 50% is reflected in the direction of -X by slant-face 1 01 a of a beam splitter 101, and incidence of the laser 
beam which is incident light by which incidence was carried out in the direction of -Y as an parallel light from the 2nd collimation 
optical system 1 8 is carried out to a convex lens 1 02. Outgoing radiation of the convex lens 1 02 is carried out in the direction of -X so 
that it may be refracted and the laser beam by which incidence was carried out may be completed from +X, but since reflector 104a of 
the mirror 1 04 of the movable mirror 1 03 is moved to the location only with the d near a convex lens 1 02 from the focal distance f 
which a convex lens 102 has, on reflector 104a, it does not converge a laser beam. A laser beam carries out incidence of the focus to 
an epilogue and a convex lens 102 again in the location to which only distance d went, i.e., a location with a distance of f-2d, after 
being reflected in the direction of +X by reflector 104a. 

[0038] Although the laser beam by which incidence was carried out is made refracted in the direction which converges the breadth, 
since there is no fluctuation about the refractive index of convex lens 102 the very thing, as for a convex lens 102, the convex lens 102 
which collimates the light emitted from the location of a focal distance f in parallel light cannot collimate in parallel the light emitted 
in a location with a distance of f-2d. Therefore, whenever [ angle-of-divergence / of a laser beam ] is not collimated by parallel light 
although it becomes small, but the laser beam which connected the focus with the distance of f-2d is carrying out incidence to a 
convex lens 102, and incidence of the laser beam which passed the convex lens 102 is carried out to a beam splitter 101, with 
whenever [ after passage of a convex lens 102 / angle-of-divergence / maintained ]. Outgoing radiation of the laser beam which carried 
out incidence to the beam splitter 101 is carried out in the direction of +X as the diffused light, the about 50%'s passing slant-face 
101a, and maintaining whenever [ angle-of-divergence ]. Unlike the laser beam which has whenever [ predetermined angle-of- 
divergence ] as an outgoing radiation light, i.e., parallel light, the wave-front curvature modulation means 100 carries out outgoing 
radiation of the laser beam as the diffused light with big wave-front curvature. 

[0039] The wave-front curvature on this plane-of-polarization 19b of the laser beam by which outgoing radiation is carried out from 
the wave-front curvature modulation means 100 as the diffused light, and incidence is carried out to plane-of-polarization 19b of 
polygon mirror 19a of the horizontal scanning system 19 shown in drawin g 1 turns into wave-front curvature equivalent to the light 
emitted from the point 125 on appearance emitting light. Moreover, the wave-front curvature on plane-of-polarization 19b of polygon 
mirror 19a of the parallel light by which outgoing radiation is carried out when the distance of reflector 104a and the principal point of 
a convex lens 102 is f turns into wave-front curvature equivalent to the light emitted from infinite distance. The image in which image 
formation is carried out by the 1st relay optical system 20 on plane-of-polarization 19b of polygon mirror 19a, and the image by which 
image formation is carried out on plane-of-polarization 2 1 b of galvanomirror 21a here Moreover, since each relay optical system is 
established so that the image in which image formation is carried out by the 2nd relay optical system 22 on plane-of-polarization 21b 
of galvanomirror 21a, and the image by which image formation is carried out in the location of an observer's pupil 24 may serve as 
conjugate relation, respectively The image by which image formation is carried out on plane-of-polarization 19b of polygon mirror 
19a, and the image by which image formation is carried out in the location of an observer's pupil 24 have a conjugate relation. 
Therefore, the wave-front curvature of the laser beam on plane-of-polarization 19b of polygon mirror 19a becomes the same as the 
wave-front curvature in the location of an observer's pupil 24. 

[0040] If an observer doubles a focus with the point 1 25 on the appearance of the laser beam which carried out incidence into the eye 
emitting light from a pupil 24, image formation of the laser beam will be carried out on an observer's retina. By the way, since an 

observer can identify the difference in the wave-front curvature of a laser beam by focus doubling actuation (the so-called 

accommodation), an observer can recognize the depth perception based on the difference in the wave-front curvature of a laser beam. 
That is, it senses that the laser beam with large wave-front curvature was emitted from the near location, and it is sensed that the laser 
beam with small wave-front curvature was emitted from the distant location. Therefore, it is recognized as the point of a laser beam 
emitting light existing in the location which sees in an observer in this case and is equivalent to the distance of the upper point 1 25 
emitting light and plane-of-polarization 19b [ **** / the location of a pupil 24 ]. 

[0041] Supposing the focal distance of the convex lens 102 of the wave-front curvature modulation means 100 is 4mm, the wave- front 
curvature modulation means 100 can express the depth perception of about 30cm - infinite distance only by performing **** whose 
movable mirror 103 is about 30 micrometers. Moreover, when the focal distance of a convex lens 102 is 2mm, **** whose movable 
mirror 103 is about 10 micrometers is only performed, and the wave-front curvature modulation means 100 can express the depth 
perception of about 30cm - infinite distance. For example, when the laser beam of the flux of light of the abbreviation parallel with 
small wave-front curvature is scanned and incidence is carried out to an eye, an observer can recognize as a screen shown on the 
screen of dozens of m distant place, and when a laser beam with large wave-front curvature is scanned and incidence is carried out to 
an eye, an observer can recognize as a screen shown on the screen of dozens of cm beyond. 

[0042] As explained above, on the retina scanning display 1 of the gestalt of this operation, R and G which were generated based on R 
and G which the video-signal supply circuit 3 outputted, and B each video signal, and B each laser beam are compounded, and 
incidence is carried out to the wave-front curvature modulation means 100. The wave-front curvature modulation means 100 
modulates the wave-front curvature of the laser beam by which incidence was carried out, and it carries out outgoing radiation to the 
horizontal scanning system 19. The horizontal scanning system 19 scans horizontally the laser beam by which incidence was carried 
out, and it carries out outgoing radiation to the vertical-scanning system 21 , and the vertical-scanning system 21 scans perpendicularly 
the laser beam by which incidence was carried out, and it carries out incidence to an observer's pupil 24. An observer can identify the 
difference in the wave-front curvature of a laser beam by which incidence was carried out, and can recognize depth perception. 
[0043] In addition, this invention is not limited to the gestalt of said operation, and various kinds of deformation is possible for it. The 
modification of this invention is explained with reference to drawing 4 thru/or drawing 14 . Drawing 4 and drawing 5 are drawings 
showing the modification to which the Rhine CCD (Charge Coupled Device) sensor 401 is formed on the optical path by the side of 
incident light, and adjustment of the criteria location of the movable mirror 103 by the above-mentioned justification means 120 was 
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made to be carried out automatically based on the output value. Drawing 6 is a flow chart which shows control of the migration of the 
justification means 1 20 performed based on the output value of the Rhine CCD sensor 401 . Drawing 7 is drawing showing the 
modification of the wave-front curvature modulation means 100 at the time of using a polarization beam splitter 106 instead of a beam 
splitter 101 . Drawing 8 is a mimetic diagram for explaining the polarization direction of the laser beam which passes the quarter-wave 
length plate 1 07. Drawing 9 is a mimetic diagram for explaining the polarization direction of the laser beam which passes the quarter- 
wave length plate 107 which rotated. Drawing 10 and drawing 1 1 are drawings showing the modification of the wave-front curvature 
modulation means 1 00 at the time of using the movable multistage mirror 1 1 1 instead of the movable mirror 103. Drawing 12 is the 
whole block diagram showing the whole retina scanning display 1 configuration at the time of using a variable-focus lens 301 instead 
of the movable mirror 103. Drawing 13 and drawing 14 are drawings showing the modification at the time of using a variable-focus 
lens 301 instead of the movable mirror 1 03. 

[0044] The modification shown in drawing 4 and drawing 5 is a modification at the time of forming the Rhine CCD sensor 401 on the 
optical path of the laser beam by the side of incident light, and controlling the justification means 120 based on the output value of the 
Rhine CCD sensor 40 1 . As shown in drawing 4 and drawin g 5 , when the driver voltage impressed to an electrostricti ve actuator 1 05 
from the drive circuit 23 (refer to drawing 1 ) is 0 or a predetermined reference value, in this modification, the location of the movable 
mirror 103 is automatically adjusted so that the distance of reflector 104a and the principal point of a convex lens 102 may be set to f. 
This adjustment is performed by the justification means 120 fixed to the movable mirror 103. The justification means 120 is formed of 
migration controller 120a and pulse motor jogging base 120c, and the electrostrictive actuator 105 of the movable mirror 103 is being 
fixed to migration controller 120a fixed to pulse motor jogging base 120c. In addition, the Rhine CCD sensor 401 is a photodetection 
means in this invention. 

[0045] Moreover, the Rhine CCD sensor 401 is formed in the location of distance L2 from the beam splitter 1 01 on the basis of the 
passage location of the optical axis of a laser beam at the incident light side of abeam splitter 101. Pulse motor jogging base 120c is 
connected to this Rhine CCD sensor 401 through the pulse motor jogging base mechanical component 404, the mirror position control 
section 403, and the CCD output reading section 402. 

[0046] It is reflected in the direction of -X by slant-face 101a of a beam splitter 101 , and incidence of the laser beam which carried out 
incidence to the wave- front curvature modulation means 100 in the direction of -Y as incident light is carried out to the convex lens 
1 02 prepared in the location distant from the optical-axis passage location of the laser beam of the slant-face 101a distance LI . It is 
reflected in the direction of +X by reflector 104a of a mirror 104 located in the distance of distance f-d in the example shown in 
distance f and drawing 5 in the example shown in drawing 4 , and the laser beam which passed the convex lens 102 re-passes a convex 
lens 1 02, and it carries out re-incidence to a beam splitter 101. Although a laser beam is penetrated in the direction of +X in the about 
50% by slant-face 101a, it is reflected in an incident light side (the direction of +Y) the about 50%. The Rhine CCD sensor 401 is 
formed so that this reflected laser beam can be read. 

[0047] In addition, the laser beam by which outgoing radiation is carried out from the wave-front curvature modulation means 1 00, 
i.e., outgoing radiation light, progresses in the direction of +X in drawing, and it carries out image formation by plane-of-polarization 
19b of polygon mirror 19a of the horizontal scanning system 19 shown in drawing 1 . In this case, distance of slant-face 101a and 
plane-of-polarization 19b is set to L3 on the basis of the passage location of the optical axis of a laser beam which can be set. Since it 
is adjusted by the 1st relay optical system 20 and the 2nd relay optical system 22 so that plane-of-polarization 19b and an observer's 
pupil 24 may serve as conjugate relation optically, the wave-front radius of curvature of the laser beam in the location of an observer's 
pupil 24 is regarded as wave-front radius of curvature in the location of plane-of-polarization 19b. 

[0048] Two or more CCD components (outside of illustration) are installed successively by the Rhine CCD sensor 401 , and a laser 
beam and its quantity of light can be detected in each CCD component. From a beam splitter 101, by the Rhine CCD sensor 401, the 
quantity of light is read and, as for the laser beam reflected in the incident light side (the direction of +Y), the detection value is 
outputted to the CCD output reading section 402. By the way, a laser beam is the flux of light from which the quantity of light falls 
gradually in the beam edge. The CCD output reading section 402 reads the predetermined reference value of the quantity of light in the 
core of the flux of light, i.e., an optical axis, for example, the location used as 1 / e2, based on the output from each CCD component, 
outputs it to the mirror position control section 403, and determines the beam diameter of the laser beam for the location as an edge of 
a beam in the mirror position control section 403. The mirror position control section 403 performs the operation for driving pulse 
motor jogging base 120c based on the determined beam diameter, and outputs the signal based on the result to the pulse motor jogging 
base mechanical component 404. The pulse motor jogging base mechanical component 404 is generating the driver voltage for making 
pulse motor jogging base 120c drive based on the inputted signal, and moving pulse motor jogging base 12Uc to X shaft orientations, 
the movable mirror 103 fixed to pulse motor jogging base 120c through migration controller 120a is also moved, and the location is 
controlled. Each processing of this control is explained in detail with reference to the flow chart of drawing 6 . Hereafter, each step of 
a flow chart is written as "S." 

[0049] As shown in drawing 6 , on the retina scanning display 1 , "inputting the set point R of a virtual-image presentation location" is 
made by the input means besides illustration (SI). Although it is the initial value of the wave-front radius of curvature beforehand 
determined as the set point R of a virtual-image presentation location and the value from which wave-front radius of curvature usually 
becomes infinite is used as initial value, the threshold it is considered that is infinity is inputted on numerical calculation in this case. 
Next, the mirror position control section 403 "calculates the location Z of a mirror from the set point R based on a formula or table set 
up beforehand" (S2). There is individual difference in each optical system, and some errors occur. However, a location Z, and the set 
point R and relation of a mirror 104 based on the physical relationship of the reflector 104a of a mirror 104 and the principal point of a 
convex lens 102 in an initial state are beforehand defined using the optical system used as criteria. Based on this, the table based on the 
relational expression of R and Z or the relation between R and Z is set up, and in order to reduce the loop-formation actuation for the 
sector of calibration in each step after S4, in the mirror position control section 403, the location Z of the mirror 1 04 of an initial state 
is called for in S2. Furthermore, the mirror position control section 403 outputs a control signal to the pulse motor jogging base 
mechanical component 404 based on the result of S2. The pulse motor jogging base mechanical component 404 generates the driver 
voltage which makes pulse motor jogging base 120c drive based on this control signal, and impresses it to pulse motor jogging base 
120c. And it carries out "moving a mirror to a location Z by the pulse motor" of the pulse motor jogging base 120c (S3). That is, a 
mirror 104 is moved to an initial valve position Z. 

[0050] Next, the CCD output reading section 402 "reads the output value of CCD each component" (S4). The Rhine CCD sensor 401 
reads the quantity of light of the laser beam to the direction of +Y which received light by CCD each component, and outputs it to the 
CCD output reading section 402. The CCD output reading section 402 outputs the read value to the mirror position control section 
403. The mirror position control section 403 asks for whether the quantity of light it is considered that is the edge of a beam was 
obtained based on the output value of the CCD output reading section 402 with which CCD component, in order "to determine the 
beam radius rl of the flux of light from the output value of CCD each component", and a beam radius rl is determined based on this 
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result (S5). In the mirror position control section 403, the wave-front curvature Rl of a laser beam reflected in this direction of +Y, 
and the location of an observer's pupil 24 and the wave-front curvature R2 in plane-of-polarization 19b of polygon mirror 19a which is 
a location [ **** ] optically calculate noting that the beam radius of the laser beam before the modulation of wave-front curvature, i.e., 
incident light, is rO. That is, the operation for "calculating the wave-front radius of curvature Rl on CCD and the wave-front radius of 
curvature R2 on a pupil from the following formula" is made (S6). 
Rl=rl(Ll+L2-f)/(rl-r0) ... (1) 
R2=R1+(L3-L2)... (2) 

It is substituted for a formula (2), the optical path length Rl , i.e., the wave-front radius of curvature, from the point 125 on the 
appearance called for with the formula (1) emitting light to the Rhine CCD sensor 401, and the wave-front curvature R2 in the location 
of an observer's pupil 24 is drawn with a formula (2). 

[0051] next, the thing the mirror position control section 403 "compares the set point R with an actual measurement R2" — carrying 
out (S7) - R2<R+deltaR ... (3) 

When not coming out, it carries out (S7:NO) and "only one step moving a mirror to a lens side by the pulse motor" (S9). Here, deltaR 
shows the allowed value of the gap from the set point R of wave-front radius of curvature, and the error or precision of wave- front 
radius of curvature of a laser beam in the location of a pupil 24 is decided by this allowed value. Namely, when the actual 
measurement R2 of the wave- front radius of curvature of a laser beam is larger than the set point R The beam divergence of a laser 
beam means that it is smaller than initial value, and since it is in the condition that the distance between a convex lens 102 and the 
movable mirror 103 is far The mirror position control section 403 takes out a signal to the pulse motor jogging base mechanical 
component 404, and it operates one step and pulse motor jogging base 120c so that driver voltage may be made to impress to pulse 
motor jogging base 1 20c and the distance between the movable mirror 1 03 and a convex lens 1 02 may approach. And it returns to S4. 
[0052] In S7, when a formula (3) is filled (S7: YES) (i.e., when the actual measurement R2 of the wave-front radius of curvature of a 
laser beam is smaller than the set point R), the mirror position control section 403 "compares the set point R with an actual 
measurement R2" (S8). And R2>R-deltaR ... (4) 

When not coming out, it carries out (S8:NO) and "only one step moving a mirror to a lens and the opposite side by the pulse 
motor" (S10). Namely, when the actual measurement R2 of the wave-front radius of curvature of a laser beam is smaller than the set 
point R Since the distance between a convex lens 102 and the movable mirror 103 is in a near condition as the beam divergence of a 
laser beam means that it is larger than initial value and it is shown in drawing 5 The mirror position control section 403 takes out a 
signal to the pulse motor jogging base mechanical component 404, and it operates one step and pulse motor jogging base 1 20c so that 
driver voltage may be made to impress to pulse motor jogging base 1 20c and the distance between the movable mirror 1 03 and a 
convex lens 1 02 may separate. And it returns to S4. 

[0053] It is R2=R**deltaR when a formula (4) is filled in S8 (S8:YES) (i.e., when the actual measurement R2 of the wave-front radius 
of curvature of a laser beam is larger than the set point R)... (5) 

It is shown that a next door and the wave-front radius of curvature of a laser beam became a value in the tolerance of initial value, the 
location Z of the movable mirror 1 03 judges that the mirror position control section 403 became an initial valve position, and 
processing is ended. In this condition, the effectiveness same with adjustment of screw delivery jogging base 120b by the observer 
having been made can be acquired in the wave-front curvature modulation means 100 in the gestalt of this operation shown in drawing 

2. 

[0054] Moreover, the modification shown in drawin g 7 is a modification at the time of using a polarization beam splitter 106 instead 
of the beam splitter 101 of the wave-front curvature modulation means 100. As shown in drawing 7 , incidence of the laser beam 
collimated by the 2nd collimation optical system 1 8 (refer to drawing 1 ) at parallel light is carried out to the polarization beam splitter 
106 of the wave- front curvature modulation means 100 from +Y as incident light. 

[0055] By the way, light is a kind of an electromagnetic wave and an electromagnetic wave is a phenomenon which vibration of 
electric field and a magnetic field spreads. It is the plane wave which the transmitted electromagnetic wave spreads the inside of a 
vacuum at the velocity of light, and the oscillating direction of the electric field and magnetic field intersects perpendicularly mutually, 
and is in a perpendicular flat surface to a travelling direction. Moreover, the oscillating direction (henceforth the "polarization 
direction") of a laser beam is single direction to the oscillating direction of the light emitted, for example from an incandescent lamp 
etc. being uniformly distributed in the direction of arbitration. 

[0056] A polarization beam splitter 1 06 reflects the light which has the polarization direction in the direction perpendicular to XY flat 
surface in this slant-face 106a by carrying out coating ot the derivative multilayers to slant-face 106a, and the light which has the 
polarization direction in the direction parallel to XY flat surface is penetrated. When the laser beam which has the polarization 
direction in the direction perpendicular to XY flat surface carries out incidence to a polarization beam splitter 1 06 from +Y, it is 
reflected in the direction of -X by slant-face 106a, and incidence is carried out to the quarter-wave length plate 107. 
[0057] By the way, although the quarter-wave length plate 107 is an optical element to which only quarter-wave length changes the 
phase contrast between the electric fields electric fields and the linearly polarized light which carries out incidence cross at right 
angles, the linearly polarized light which has the polarization direction in the predetermined direction is changed to the circular 
polarization of light. Moreover, the circular polarization of light which carries out incidence is changed to the linearly polarized tight. 
[0058] The laser beam which carried out incidence to the quarter-wave length plate 107 changes with quarter-wave length plates 107 
from the linearly polarized light to the circular polarization of light, and outgoing radiation is carried out in the direction of -X, and it 
is condensed with the convex lens 102 which carried out incidence by reflector 104a of the movable mirror 103 of the same location 
distance f Distant as the focal distance of a convex lens 1 02. Furthermore, it is reflected in the direction of +X by reflector 1 04a, and 
with the convex lens 102 which carried out incidence, a laser beam is collimated by parallel light and incidence is carried out to the 
quarter-wave length plate 107. With the quarter-wave length plate 107, the laser beam which carried out incidence to the quarter-wave 
length plate 107 as the circular polarization of light changes to the linearly polarized light of a direction parallel to XY flat surface, and 
outgoing radiation is carried out to a polarization beam splitter 106. Since the laser beam which carried out incidence of the slant-face 
106a of a polarization beam splitter 106 is the parallel linearly polarized light to XY flat surface, it penetrates this laser beam. And 
outgoing radiation of the laser beam which penetrated the polarization beam splitter 106 is carried out in the direction of +X as an 
outgoing radiation light from the wave-front curvature modulation means 100. 

[0059] Moreover, although not shown all over drawing, about the process of the modulation of the wave-front curvature at the time of 
distance d migration of the movable mirror 1 03 being done in the direction of +X, and changing the distance of reflector 1 04a of a 
mirror 104, and the principal point of a convex lens 102 to f-d, it is the same as that of the gestalt of this operation. In this 
modification, although a polarization beam splitter 106 performs transparency or reflection based on the polarization direction of a 
laser beam, since loss of the quantity of light in that case is less than 1 0%, compared with loss of about 50% of quantity of light by the 
beam splitter 101, it is very few, and the effectiveness of decreasing sharply has loss of the synthetic quantity of light in the wave- front 
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curvature modulation means 100. 

[0060] Furthermore, a rolling mechanism 130 is formed in the quarter-wave length plate 107, and the quarter-wave length plate 107 is 
explained with reference to drawing 7 thru/or drawing 9 about the case where it enables it to rotate to arbitration. The quarter-wave 
length plate 1 07 shown by drawing 8 and drawing 9 is drawing seen from the arrowed direction in two-dot chain line A-A' shown by 
drawing 7 , and explains a direction perpendicular to XY flat surface as Z shaft orientations. Incidence of the laser beam is carried out 
[ which is shown in drawing 7 ] to the quarter-wave length plate 107 toward the direction of -X from +X. Polarization direction 1 07a 
of the laser beam (incident light) before carrying out incidence to a quarter-wave length plate is perpendicular to XY flat surface, and 
is Z shaft orientations in drawing 8 and drawing 9 . After changing to the circular polarization of light like the above-mentioned and 
being reflected by reflector 104a, incidence of the laser beam (incident light) which carried out incidence to the quarter-wave length 
plate 107 from the front face of space is again carried out to the quarter-wave length plate 107 as the reflected light from the rear face 
of space. 

[006 1 ] As drawing 8 shows, since rotation by the rolling mechanism 1 30 which shows the quarter-wave length plate 1 07 to drawing 7 
is not performed, 1st optical-axis 107b and 2nd optical-axis 107c have the inclination of 45 degrees to Y shaft orientations and Z shaft 
orientations. In this case, that polarization direction I07e changes to Y shaft orientations, and outgoing radiation of the laser beam 
(reflected light) which carries out re-incidence to the quarter-wave length plate 107 as the circular polarization of light from the 
background of space is carried out in the direction of +X shown by drawing 7 from the quarter-wave length plate 107. 
[0062] Moreover, as drawing 9 shows, the quarter-wave length plate 1 07 rotates by the rolling mechanism 1 30 (refer to drawing 7 ), 
and when 1st optical-axis 107b and 2nd optical-axis 107c rotate 107d of opticals axis counterclockwise as a core only in an include 
angle theta, 1st optical-axis 107b and 2nd optical-axis 107c have the inclination of 45 degree-theta to Y shaft orientations and Z shaft 
orientations. In this case, the laser beam (reflected light) which carries out re-incidence to the quarter-wave length plate 107 as the 
circular polarization of light from the background of space changes in the direction which that polarization direction 107e rotated from 

Y shaft orientations to a part for include-angle 2theta, and the counterclockwise rotation, and outgoing radiation is carried out in the 
direction of +X shown by drawing 7 from the quarter-wave length plate 107. 

[0063] Incidence of the laser beam by which outgoing radiation was carried out from the quarter-wave length plate 1 07 is carried out 
to a polarization beam splitter 106. In this case, the quantity of light of the laser beam which passes slant-face 106a of a polarization 
beam splitter 106 can be changed by adjusting the angle of rotation theta of the quarter-wave length plate 107. Since it is reflected in 
the direction of +Y and the laser beam which did not pass slant-face 106a can detect the quantity of light by the Rhine CCD sensor 
401, it can search for wave-front radius of curvature like the above-mentioned case, and adjustment of the location of the movable 
mirror 103 by the justification means 120 is possible for it. 

[0064] Moreover, the modification shown in drawing 10 and drawing 1 1 is a modification at the time of using the movable multistage 
mirror 1 1 1 instead of the movable mirror 103 of the wave-front curvature modulation means 100. As shown in drawing 10 , incidence 
of the laser beam collimated by the 2nd collimation optical system 18 (refer to drawing 1 ) at parallel light is carried out to the beam 
splitter 101 of the wave-front curvature modulation means 100 in the direction of -Y as incident light. In a beam splitter 101, about 
50% of the quantity of light of the laser beam which carried out incidence is reflected in the direction of -X by slant-face 101a. The 
laser beam by which outgoing radiation was carried out in the direction of -X from the beam splitter 101 passes a convex lens 102, and 
connects a focus with the location of distance f from the principal point of a convex lens 102. The fluctuation of the movable 
multistage mirror 1 1 1 to Y shaft orientations is attained by the electrostrictive actuator 1 13, and when the movable multistage mirror 
1 1 1 moves so that Reflectors 1 12a or 1 12c and the optical axis of the velocity of light which passes a convex lens 102 may cross at 
right angles, the reflectors 1 12a and 1 12c of the multistage mirror 1 12 of the movable multistage mirror 1 1 1 are established so that the 
distance of Reflectors 1 12a and 1 12c and the principal point of a convex lens 102 may serve as f and f-d, respectively. That is, 
reflector 1 1 2c is prepared in the location only with the distance d near a convex lens 1 02 from reflector 1 1 2a. 
[0065] The laser beam which passed the convex lens 102 in the direction of -X is reflected in the direction of +X by epilogue and 
reflector 1 12a in a focus on reflector 1 12a distance d Left. The reflected laser beam follows the same optical path as the time of 
passage of a convex lens 102, and incidence is carried out to a convex lens 102. A convex lens 102 collimates the passing laser beam 
in parallel light, and it carries out outgoing radiation to a beam splitter 101. Slant-face 101a of a beam splitter 101 penetrates about 
50% of the quantity of light of the laser beam which carried out incidence, and the wave-front curvature modulation means 1 00 carries 
out outgoing radiation of this penetrated laser beam in the direction of +X as an outgoing radiation light of parallel light. 
[0066] Moreover, when the movable multistage mirror 1 1 1 is changed so that reflector 1 1 2c may lap with the optical axis of the laser 
beam which passes a convex lens 102 as shown in drawing 11 .the laser beam which passed the convex lens 102 does not connect a 
focus on reflector 1 12c, but it is reflected in the direction of +X by reflector 1 12c, and it connects a focus with the location of distance 
d from reflector 1 12c by it. Incidence of the laser beam which carries out incidence to a convex lens 102 again is carried out to a 
convex lens 1 02 with whenever [ same angle-of-divergence / as the light emitted from a location with a distance / of the direction of - 
X / of f-2d from the principal point of a convex lens 102 ] from this location. Since the focal distance of a convex lens 1 02 is f, a 
convex lens 1 02 cannot collimate a laser beam in parallel light, but outgoing radiation is carried out to a beam splitter 1 01 as the light 
which saw in X shaft orientations and was emitted from the upper point 125 emitting light, and the diffused light with whenever 
[ same angle-of-divergence ]. Slant-face 101 a of a beam splitter 101 penetrates about 50% of the quantity of light of the laser beam 
which carried out incidence, and outgoing radiation of the wave-front curvature modulation means 100 is carried out in the direction of 
+X by making this laser beam into outgoing radiation light. 

[0067] Although an eye can recognize the difference in wave-front curvature, since it is not so sensitive, either, it is not necessary to 
necessarily perform the modulation of wave-front curvature continuously from infinite distance to point-blank range. For example, it 
can also acquire sufficient effectiveness substantially that the radius of wave-front curvature modulates 50cm, 1m, 3m, 5m, infinite 
distance, and about five steps of discontinuous wave-front curvatures. In this modification, it is [ that what is necessary is just to carry 
out four steps of armature-voltage control to the drive circuit 23 (referring to drawing I ) moving the movable multistage mirror 1 1 1 to 

Y shaft orientations ] effective in the ability to simplify a circuit. 

[0068] Moreover, the modification shown in drawing 12 thru/or drawing 14 is a modification at the time of using a variable-focus lens 
301 instead of the movable mirror 103 of the wave-front curvature modulation means 100 in drawing 1 . As shown in drawing 12 , the 
wave-front curvature modulation means 300 of the retina scanning display 1 is constituted by the variable-focus lens 301 and the 
convex lens 302. Moreover, dispersion in the aberration by the delicate individual difference of a variable-focus lens 301 and a convex 
lens 302 can be amended now by the justification means 120 which consists of migration controller 120a and screw delivery jogging 
base 120b being formed in the variable-focus lens 301 like the gestalt of this operation, and an observer operating screw delivery 
jogging base 120b to it, and moving the location of a variable-focus lens 301 to it. The configuration of others of the retina scanning 
display 1 has the same composition as the case of the gestalt of this above-mentioned operation. In addition, a variable-focus lens 301 
is a focal distance good light variation study component in this invention. 
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[0069] Next, as shown in drawing 13 , the variable-focus lens 301 of the wave-front curvature modulation means 300 holds the 
transparent fluid 304 between the diaphrams 303 of two sheets, and fluctuates the focal location of a variable-focus lens 301 by the 
piezo-electric bimorph 305 to which the driver voltage from the drive circuit 23 (refer to drawing 12 ) was impressed driving, and 
making diaphram 303 deform. Incidence of the laser beam collimated by the 2nd collimation optical system 1 8 (refer to drawing 12 ) 
at parallel light is carried out to a variable-focus lens 301 from -X as incident light. The distance between the principal point of a 
variable-focus lens 301 and the principal point of a convex lens 302 is being fixed to 0 the distance of 2f by the justification means 
120. 

[0070] Since the laser beam which passed the variable-focus lens 301 carries out incidence of the focus in the middle of the principal 
point of a variable-focus lens 301, and the principal point of a convex lens 302 as a light emitted from the distance fO of the direction 
of -X in the direction of +X to the epilogue and the convex lens 302 when it is adjusted so that the focal distance fl of a variable-focus 
lens 301 may rum into the same distance fO as a convex lens 302, the laser beam which passes a convex lens 302 is collimated by 
parallel light. Outgoing radiation of the wave-front curvature modulation means 300 is carried out in the direction of +X by making 
into outgoing radiation light the laser beam collimated by this parallel light. 

[007 1 ] Moreover, it converges in the location of the distance fl with the laser beam longer than the focal distance fO of the convex lens 
302 after passing a variable-focus lens 301 which carried out incidence to the variable-focus lens 301 from the direction of -X when it 
was adjusted so that diaphram 303 may be changed by the drive of the piezo-electric bimorph 305 as shown in drawing 14 , and the 
focal distance fl of a variable- focus lens 301 may become larger than fO. Furthermore, incidence of the laser beam is carried out as the 
light emitted from distance 2f0-fl of the direction of -X in the direction of +X to the convex lens 302, i.e., a light emitted from the 
location nearer than the focal distance fO of a convex lens 302. In this case, the laser beam which passed the convex lens 302 which is 
a focal distance fO is not collimated by parallel light, but the wave-front curvature modulation means 300 carries out outgoing 
radiation of this laser beam in the direction of +X as an outgoing radiation light of the diffused light which has whenever [ angle-of- 
divergence ]. The diffused light which has whenever [ this angle-of-divergence ] has the same wave-front curvature as the laser beam 
emitted from the point 1 25 on appearance emitting light. In this modification, since loss of the quantity of light of a laser beam can be 
suppressed since a beam splitter 1 01 is not used, and a lens with large mass is not worked, it is hard to produce the delay of focal 
distance fluctuation timing etc., and effective in the ability to become irregular at the high speed which is about dozens of kHz. 
[0072] Moreover, an electrostrictive actuator 105,1 13 and the piezo-electric bimorph 305 are not limited to a piezo-electric method, 
but can use actuators, such as an electrostatic method and a magnetic method. Moreover, the wave-front curvature modulation means 
100 can also be constituted for a polarization beam splitter 106 and the quarter-wave length plate 107 combining the movable 
multistage mirror 111. 
[0073] 

[Effect of the Invention] As explained above, with the image display device of invention concerning claim 1 , the wave-front curvature 
of the flux of light which carried out incidence to the wave-front curvature modulation means can be modulated because a migration 
means moves an optical element in the direction of an optical axis of the flux of light. Therefore, while being able to make the image 
which has depth perception to an observer by migration of the direction of an optical axis of an optical element recognize, when 
repeating migration of the optical element at a high speed, an observer can be made to recognize the image of a natural posture more. 
[0074] Moreover, in addition to the effect of the invention concerning claim 1, in the image display device of invention concerning 
claim 2, a quarter-wave length plate can be rotated on the field which intersects perpendicularly with the direction of an optical axis. 
Therefore, the quantity of light which carries out incidence to an observer's pupil can be easily set up according to the angle of rotation 
of a quarter-wave length plate. 

[0075] Moreover, in addition to the effect of the invention concerning claim 1 or 2, in the image display device of invention 
concerning claim 3, a wave-front curvature modulation means can adjust the location Of an optical element apart from a migration 
means with a justification means. Therefore, an observer can set up easily the focal location for which it was suitable using the 
justification means. 

[0076] Moreover, in the image display device of invention concerning claim 4, the wave-front curvature of the flux of light which 
carried out incidence to the wave-front curvature modulation means can be modulated by the optical element which has two or more 
reflectors where locations differ to the direction of an optical axis of the flux of light. Therefore, while being able to make the image 
which has depth perception to an observer according to the reflector where locations differ recognize, an observer can be made to 

recognize the image of a natural posture more by repeating a switch of a reflector at a high speed. 

[0077] Moreover, in the image display device of invention concerning claim 5, the wave-rront curvature of the tlux of light which 
carried out incidence to the wave-front curvature modulation means can be modulated by the focal distance good light variation study 
component for which a focal distance is changed in connection with a configuration or a physical-properties value change. Therefore, 
while being able to make an observer recognize an image with depth perception by fluctuation of the focal distance by the focal 
distance good light variation study component, an observer can be made to recognize the image of a natural posture more by repeating 
fluctuation of a focal distance at a high speed. 

[0078] Moreover, in addition to the effect of the invention concerning claim 4 or 5, in the image display device of invention 
concerning claim 6, a wave-front curvature modulation means can adjust the location of an optical element or a focal distance good 
light variation study component apart from a migration means with a justification means. Therefore, an observer can adjust easily the 
focal location for which it was suitable using the justification means. 

[0079] Moreover, in addition to the effect of the invention concerning claim 3 or 6, in the image display device of invention 
concerning claim 7, a justification means can adjust the location of an optical element or a focal distance good light variation study 
component according to the location of the light detected by the photodetection means. Therefore, the focal location suitable for an 
observer can be adjusted automatically. 

[0080] Moreover, in addition to the effect of the invention concerning any [ claim 1 thru/or ] of 7 they are, in the image display device 
of invention concerning claim 8, the location and an observer's pupil location where a wave-front curvature modulation means is 
arranged from a scan means to a light source side, and the flux of light on a scan means carries out incidence can be optically made 
conjugate relation. Therefore, the effect on the wave-front curvature based on the distance on an optical path until the flux of light by 
which outgoing radiation was carried out from the wave-front curvature modulation means carries out incidence to an observer's pupil 
can be reduced. 
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g j MfrfS, B2;RtfBl3tt, Mfl^^E S l OOfc 

[0 0 3 5] ^2IC^9t:, iffiA$r«§^l 0 
OOtT-AX^U-y^ 1 0 1 tti, ^23U^-h)tf 
£i 8 £<fcoT¥mfcfc: a U^-hStifc 

U-lfftff, AftttfcLT-YtfreofcA&SnSo A^ 
$nfcU— !fMl«5^5 0%mm l Olaf 

sw^n, ^oswtotip] (-x#iri) KfittenfcCiu 
yxi 0 2fcA#t-r§ o tc5T% muz*?, mm® 

ES2 3cfc^l±tt7^^aX-^ 1 0 5lcmQZft%mW) 

nEwo&rci&ffifevsmmvm&ic, rtkj^^-i o 

30^7-10 4©Sffll 0 4 a^flU^Xl 0 2O 
(6SPS¥S 1 2 0O*$/*£9M& 1 2 o b«^# 
0 4 a t&U>Xl 0 2 0±jStOlS©ffii^fO« 

^ flpyxi o 2CA*fLfeu— vmmisyxi o 

2fe:J:oT@J/f^niK^L, l 0 4a±t*M« 

ffi£ 0 ccom^, ls-*fm3.KMMl 0 4 afC^^TA 



Best Available Copy 
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smtmtisftfaKRjt&ti (+x£fi) > 57-104 

KM^^tSSfll/VXl 0 2£A5ft3= 
[0 0 3 6] Ml 0 4 a-V+XfifalC&ftiZft&U 

yx\0 2 \zxmz>m.mi.. i o 4 a ksm 

{c^jv>T|W]-^7 , 6M)ii§-r§OT% coffiflSOttiOU 

sn, f©)ti(oft5o%^®i 0 1 a^aiiu g 

[p] (+X7JIp)) fc, KSlPSIIIfgl 0 0fr6«Dffl« 
[0 0 3 7] £fc, E3fc^-rj;-5tc N |gS)IelK2 3 

5 5- 1 0 3tf+X£lRlfc:£l&Sn5o CCDil^, 57 
-1 0 4<Dg|*ffil 0 4 a t&ls>Xl 0 2<D±££<D 20 
reKtff-dfcg»Sn*o fg2 3',M-h7^&l 8 

lOOTl 0 1 af«5 0%*-XftfalCfcM-$ft 

&UyXi 0 2lcXM2ti%» auyXi 0 2ti, +x 
73»£A*t£ftfc U— !ftt£JB#f LTiRJEStf* J: 9 
K-X^lRltcmi*-rs*\ oJift57-l 0 3C57-1 
0 4£0S*t® 1 0 4ati, ehl<VX\ 0 2(D1i?Z>M& 
f X K> d Wd&VyX 1 0 2 fc3filMfcWcgf»Sft 
Tl/^£>T\ l/-f*Wl0 4ait«2tl 30 
ftV\, U-lf^ttSltffil 0 4 afcJCoT+XTjlRlfcg 



-2d ©ffiBT-J&j£**gtf, ttlsyX 1 0 2 KSfiAl* 

[0 0 3 8] &i<yxi o 2{iA*f^nfcu-+r^ 

f o»p»^en^»tT)tt:3 u h-rsa 
10214, sgm f - 2 d o(ftn-e»&6ns^* 

-2d vm^^^u-^rytitauyx 1 0 2 icas* 

■f%>Z.£X\ U-if7fc®£tf9fc^i'hS<ft«t>©0 

mmiatnv *-bzti?, auyx\ 0 2^wml 
rcu—*fmz&uyx\ 0 2<D3m&<D&w*>n&%m 

WLfctt \£-LX-?Vv* 1 0 WcASffSo If-A 
X^U 7^10 1 KAWLfcU— IfJttif-OWS 0%tf 

rai 0 1 azmmL, ^(DfctfVftmzmftLrcz 

1-*t>^ffi^tLT+X^|R]{Ctti^$nSo &® 
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[0 0 3 9] ttttftfcLT»iStt«H¥®l 0 0<fcD 
tftftStU Blfc^f, 7j<¥«^l 9^'Jdr>57 
-1 9 aOilftffil 9 bfcAW*n*l/-if^ M 

<i« 1 9 b±-e®«ffiflapw\ m*Ht±©fg^i 2 
5^6»-S6nfcJtl:rasSo»iBift*i:as a £fc, g 

Ml 0 4 atflUVXl 0 2©±jSfcOffi»^f 
^tca»Sn*¥fTJt©, ^'Jd>5 7-1 9aO« 

®i 9bit'«i$(i, w»e>^e>n/c^t 

TOOKBMWSfcftS. Cut', mi UU-31fi¥R20 
fCfcoT^Urf^S^-l gaOliTtffil 9 bit^i 
Sn5*fc^V57-2 1 aO{i^ffl2 1 b±Tig 

^V55-2 1 a«ffi2 1 b±T«£ftS{f? 

5©T\ #U J>57-19a ODtt 1 9 b±T?*£ff! 

tm<DM%fc&Zo $oTs ^yrf>57-l 9a<D<S 

tt?L2 4<D{fifiT<DMft^£[p]i;t&£o 
[0 0 4 0] M«2 4^P,i©tfKAItlftU 
-*fyt<Dftirtf±<D3m&i 2 5 tceyh 

v^-1f3tt*3fiv»ffiB*t)»*6nfei:«!i;, &mft^ 

fot, C(7)ii^ m^#^(iM*Ht±C0^M 1 2 5 
fr: ^TL2 4g>faBtc^%ft<B)ttiBl 9 b Wf»et- 

[0041] oood^yXi 02 

O^jSESI^ «aM4mmT'fe^fei:t5^ RTi)5 
7-10 3^3 0/1 mOnlid^tfd rfttT\ iSSft^ 

mm^m ioot^3 0c m~mm<Dmm*m& 
sctOTfSo sr^ fli/>;:io2«W2 

ramt'$ofcOi, "5JI)5 7- 1 0 3tfD 10/imU) 
RTi&£tf 7fcttT% 10 0(i»3 0c 

tA*t^n^iji^^(±, R3R#«a+mji^ox^ y- 

^ A * V ^ U— tf fttf j£SE * tiBSfc A^ S tx ti , 

WR#tttt+ c mft<DX* 'J - V±fcffi^*nfciliS4: 

[0042] wiflfflui^E, 
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LfcR. g, B&mmmzm^Tftg.znrcR. 

3o 10 

[00 4 3]gi, *^tiMI2«<Dm^C^?n§ 
£>©-?&&<, &S©^#15JhET*&£o #$!W©» 
W£HI4 7^01 4^#^LT^-r^ £ > 0 4 ME! 5 
{is A^MiJ^Tfl^C^yCCD (Charge Coupled 

Device) -t?y+r4 0 1 £t£^ ^©tti^Cg-^T 
M$©fitBlJI§? ® 12 0 £ £ £ njgj 57-103 ©S 

m~?&z>o 0 6«, 7^>c CD-try-9-4 o 1 (Dttitim 
icM-3^rftfrnz>wmmm% 1 2 o©$i>j©$ij$p£ 

^T7d-^^-hT^§ 0 ^7&, tf-AX7y>y£ 20 
1 0 lOf^OtCtg^tf-AXyU-y^ 1 0 6*m^Tc 

z> 0 msiz, 1/4MH 0 7%mm?z>u— m<o 
mfc^n/c 1 / 4 mmm 1 0 7 ^iiii-r § u— v% 

0St>U 1«, Bf»)5 7-1 0 3©ttfr^CpJ»jf^§ 
57-1 1 1 £ffl^7c *§£•©$»«»& 100O 

mm*w<$mT*h%o m \ 2W\ rj»j5 7-i 030 

^0(CpJ^MlxyX3 0 1 ^ffll^ctf £©»£S 30 

m 1 3 &D^1 1 4 & % Pji)5 y 10 3 <D\Xt> < D K nj^ 

*j51^X3 0 1 ^ffl^fcif^O^M^-r^T^ 
§0 

[0 0 4 4] @4 RZfm 5 E^fg^flMi, A^iJO 

^©ft^^-ryc cD-ty-f-4 0 1 £taw\ 
7-YycCD-try-9-40i ©ffl^ifaciS-cJv^TfeBPM 
fgl2 0 £ L £*!£©««& £ 0 

E4Wigi5{c^-rd;9fc, «jf^j-e(^ ramus 2 

3 (I2I1#M) £DJEH7^aX-* 1 0 5lzmuH 40 
10 4a £&1/>X\ 02O±^fc(DWft*5<t 

"1157-1 0 3(Diu.wmmmmM~$ft%>& 

?{C&-?T</^ 0 C£DliMtiPli)5 7- 1 0 3imfe2 

ftrcimmmmz 1 2oicx^-zmn^o immm^ 

IS 1 20 te, ^iftli^gp 12 0a t^VXt-^I^ 
1 2 0ciaoTM?tl, 2 0 

ctCg]^$n/c^f)I^MgPl 2 0a(C, Rjifi5 7-.l 0 
3©M7^aX-£ 1 O 5#g];££ftT^£ 0 ft, 

7-fyccD-t^4 0 1 £>\ ^mi^if^yt^m^ 50 
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[0 0 4 5] e-AX/^y^l 0 1 ©AIM'J 

7y>y# 1 0 IfrZmML 2<DimiC?^yCCD*> 

■9-4 0 1 *wenn^o /w* 1 2 o 

cl&CQ s 7'(>C CD-by-9-4 0 UC, /WXt— £ft 
S)^|gi!lgP4 0 4, 57-ftBftJflfg|U 0 3, RtfCC 
DW^lM^0gP4 0 2*^LT»«!*tlT^« 0 
[0 0 4 6] A»ttfcLTBiiifl«H#&l 0 0(C- 

©£4®1 0 1 a-p-X^lRltuK&fStU ^©£4®1 0 1 
a©lx— »f)t03tttil3flM^6E*L 1 HHafcffitHfc: 

^tte>nrcflu>xi 0 2tcA*tf?>o au>xi 02 

f , H 5 fc^TWcfc^TttElt f - d OffidEflMtr 
§57-1 0 4OM1 0 4 at?+X£[P]{C£&f£ 

au>xi 0 2*nmmu e-at,:/'^* 1 0 
1 csAits, u— ma, mm 1 0 1 a -£^©^5 
0 %£+ x^c^^n^ ^©;s$ 5 0 %ttA^7 l e 

(+Y#fa) lZfcMZn%o 7^>CCD-t^4 0 
Hi, ^©SS^ftfc^— ^£M&J&S^tfT*££ 

[004 7]^ SM^glB^g 1 0 OfrhmiEft 

sp— m ■f&fr^tts^Tm, Ei^+x^[6]tii^ 

HI 1 t7jcT7j<¥£S^ 1 9 ©# V rf y 5 7- 1 9 a ©{I 
ftffil 9 bT-*£#-f3o il©il-&fCfclt?), U— *fft© 
«©ji3iffiS^»?Pi: LT\ $4® 1 0 1 a til^® 1 

9 b i;©»^ L3tn 0 1 9 b tm^(om 
2 o Rirm 2 v 2 2K^^xmm 

tlTV>^©T% mfH#©®fL2 4©ffiHT©U-«© 
ifflffll^Stt, (ffl^ffil 9 b©f£BT©i£M^g 

[0 0 4 8] 7-ryC CD-tr>-9-4 0 1CWOCC 

urn? mfffi) tfymznT&r), #ccDira 
ax^u 7^10 i zoxttfytm (+y^) tcsit^ 

n/cV-««, 7-f>CCDt^4 0HCj;oT ; e 
©ftfttfft^f&^t-U ^©^(ilfii^CCDttl^M^ , 9 
g|5 4 0 2tC|iJ^^n§o £C?>T\ U— tr^«^©kf- 
Att^^T^tC^fi^^T^<^T^§o CC 

Dta^f^iftogM o 2 ti. ^©^^ ?ftt>%m& 

fi^CCD^W?>©ffi^^tt(cM^0, 5 7- 
faS»Jj9«P4 0 3 (^ffl^ U 5 7-ffigf}jiJM 4 0 3T' 
^-©tefi^tf-A©Si:LT, ^©L— -tfTt©^- 
A^^r^-r^o 5 7-fiS»SP4 0 3«, ^Lfc 
tf-A^Cg-3^T7^X^-£»& 12 0c 

-r§7c46©^»^tfi\ ^©ism^g-^^rcfi^^/^u 
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frx^-zwmti i20c zMMtt&rctbmmwmE. 

LX'WX'E-ZmhiS 12 0c KXWimz.® 

mz*k%>ztT\ ®mwmu\ 20 a^it^/i/xt 
-zwMtei 2 0 cic®j£znrc»im^7- 1 03&& 

ixt> 7D-ft-ho^f7^ rsj mm 

[0 0 4 9] 06&C*Vf<k?(C, «^as-rVx^ix 10 

^fiR^A^j tf&sns (s 1) o mmm^itLmom 

*$tl%>L^\m\llZftZ>o 5 7-|ilWg|5 

7;UfC»-3^ l££ffiRfre>55-OftBZ£#463j 
(S2) o ^'><D8^ 

^1;^ mmm^mzz^-i 0 4cdsmi 04 

atftl^Xl 0 2(D±&£(D{mmfalC&~3< 5 5- 
l04<D{uBZi;, !S£{lRtP»£&e>ftT^;§> 0 

cn^a-^VTR t zt<Dm%^ tt<^Rtzt(D 

mmz.m~3 < r-7>tf l&££tiT 43 S 4 

z -f >y 7 tc ^ ^MfiiE© r c ymtzim £ 

tfSfc&fc, 5 5-{ittfT«4 0 3T*(iv 
5 5-1 0 4^ftBZtfS 2tCfe^T^i6e»n§o 

R 1 = r 1 (L1+L2 — f) / (r 1 
R2 = R 1+ (L3-L2) 
« ( 1) «S6£ft£J|ftHt±©fg)b5 12 5^P>7 

^yCCDty'J40 1 £X<D)m&, ^frfo^Mffi 

l^iR lj^aS (2) icftAZft, (2) T*ti, 

mm%<DmiL2 4<Dimv<Di&m&mR2tfmzmti 

So 

[00 5 i]^c> 5 ^-\mun^ 4 o 3 fi, rgg^ 
filR^^SiJ«IR2i:*J±«-rsj :i«fi^ (S7K 

R 2 < R + (5 R • • • (3) 

V1k\tVk&* (S7 : NO) , r^X^-^Ccfct) 5 

i XT-v/rctfuyxm^femi (s 9) 0 40 

OfflFM*^ U C ©fjpgffifc: iot, ®?L 2 4 ©fig 

pJHj5 5- 1 0 3 fc©ffl©E*tfav^MT?&«0-e» 
5 5-ttH*JWgP4 0 3«>W*t-*1»IS£?l81!iaP4 

0 4 tft^m u /^l/^t-^KBBfe 1 2 0 c \mm 
«BE*Hiins-&Brii5 5-i 0 3tiauyXi 02 to 50 
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* fc\ 55-ffiWWW»4 0 3tt, S 2^^cS^t, 
>M**-**»£B»a&4 0 4 fcSJ«HI^*ffl2l* 
§ 0 /^^-^KS»#Bft»4 0 4t4COI|iJ»OTK 
S^T^X^-^fjS 1 2 0 c £M£-ttSigU 
WEE£58£U /^-^M^l 2 0 ct91iP"r 

So fit, ^/i/^-^ti^i 2 0cti r/^i/x^e 

-#K«fc9 55-£fizBZa;T*&f&J S-tfS (S3) 0 

-rafr-^ 55-1 0 A\mm\mzKfmntv^ 

[0 0 5 0] ^ CCDm^M^0SP4 0 2tf, 

rccD&jR?0wa«*R*&tfj (S4) . 

C CD-fey^ 4 0 1«, gftLfc + Y#lPK\0U— *f>t 
0^*CCD&jR?fc*^TR#flfc!>, CCDtti*lf! 
#&9SM 0 2£f±#J-fSo CCDffl*)iS&®9gR4 0 

j e©tt**-prcfi*57-fflK»j»a4 0 3 tcm 

^iTSo 5 5-{fiB«gM 0 3W:, rccD^TO 

Dta^M^t)gi54 0 2commcm^TM, 
*B*ica^Te-.Mmr i«££ns (ss) 0 

57-fflflWiJ»*4 0 3T»4, KB5tfl*<D&Rffll©U- 

r*fe5A»ft0k:-Zx¥gtf r OTffcSfcL 
T> CO+YSlft^E*f$tlfcU-1f3t©iSiBia*R 1 
«»#OBI?L2 4 0ffiHfc^«K«a3a:{fi[H-e» 
S#U:Jy55- 1 9 aOmftW 1 9 bt©$IWR 

2 fc^»»«n5o -rafe^ nFE<D5S*p&ccD± 

T'Oili^f^R l*3<fcDWL±TOMftW^R 
2*tref3j fc46©»If*<a:Sn« (S6) o 



-r 0) 



(1) 
(2) 



i^l20c &f)fFgU>t.o - I - LT. G 4 

[0 0 5 2] SUCft^X, as (3) *Wc?n/ci§ 

SffiR^O/J^V^ (S 7 : YE S) , 5 7— teBM 

(S 8) o tLX, 
R 2 > R — 5 R • • ♦ (4) 

V1*^m&* (S8:NO), O^t-^Cj;^ 

7-*i^f"y^tu>xts*riB!J^!»j -rs (s 
i o) o u— mcD'im&mtt&vmmR 
2 ttwfem R£<o '^z^m&it, is—*ryt<o tr- ao/s 

fc, Ol/VXl 0 2tRli!j5 5-l 0 3i:OM©E8^ 
ifiv^filT'feS©-^ 5 5-fuB3iijra4 0 3ti^;UX 

t-^»^|g»gP4 0 4ti%au /^t-^ 

ftf&fr 12 0c KJB»WEE*9«IP*-&nrft5 5- 1 0 3 
£{bl<>Xl 0 2 tONHDmmimtlZ&oK l Xr-y 
^\ /^U^t-*tt»^l 2 0c%®)ff?^§ o fL 
S 4tcMS 0 
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[0 0 5 3] S8t*^ ftS (4) &mftZtl1tM 

^iRi^t^ (S8 : YESK 
R 2 = R ± <5 R • • • (5) 

(omtK-otczt ft* u 57 4 o 3 

51157-1 0 3©MZMJ8tefi£&ofc£« 
U MWT-T^o L«(:l5i>t, 0 2fc:ijV$\ 

[0 0 5 4] £fc, 07fC^T»Wi, 
¥Sl OOOlf-AX/U'y^ 1 0 lOft^fcl^ 
—kJSfVv* 1 O6£ffl^fc^©^0ljT'&3o 0 

7(£^1-J:9tc, RMW£n¥3i oocolifttf-A 
*7'J<y* l 0 6£t4, £2:3lM-htt3*3fcl 8 (H 

l » fc «fc o T TOftfc 3 U p< - h $ ftfc U— *f 
AWft£LT, + Y#ffi]fr£>Ait£ft3o 

[0 0 5 5] fcfl5T\ ft«fHKi£©HI-?&!K m$ 
K««^t{KJ§0»*MKflST§^T^5o KSf « 20 

n§^»^ifii«fi&ico^i«i^-^c^LTi/^© 
jcftu Lx— tfTO»^fpi cot, n@tt£foj 

[0 0 5 6] mytZ-hXfVv* 1 0 6&?4® 1 0 6 
afc»»#^Ji«l^3— f-f y^*tlT*0, £©f4S 

i o 6 a-etix Y¥iSfcMfc#iRite<@ft#iR]£*tf s 

ftfcJKfctU XYTffifcW&tffifc^tfftfc^rTS 30 

^igii^n^o mytv-2*x7Vv* 1 0 6c, xy 

lSl^6A»Lfe^ Ml 06 aT—X^lRKCgite 

[0 0 5 7]fccl5T% 1/4»S«1 0 7ttASfrS 
itt«fflft©, ifi3SEfS«l!iOlfflOffifflS*l/4»fi^ 

[0 0 5 8] l/4ififil0 7CAitLf:b-f^ 40 

1/4 mmm io7(ao tibishwic^ e. ra^fc 
Kfb«nx-x^iRiKHiW«n, A&Lfcfluvxi o 

rc{m<DBim$7- 1 o 3 ©ra® 1 0 4 a -eatfttsti 

§ 0 S&fc, tffttt, Sftffil 0 4 at?+X^iRjfc 
Slf^n, AlfL/cfil/>Xl 0 Zlc^oTTO^tcn 
U h £tu l /4 l 0 7 lcAS*<*ft5. M 
^LTl/4«lil 0 7fcAltLfcU— tftttt, 1 
/4&^&1 0 7tcfcoTXY¥Si:¥t7^:73[6]£DM 

fiftfcgfbSfu ii^-Ax:/'; >y* 1 0 6(c#Lttj 50 
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*f£ft3o filfttf-AX'/y >y£ 1 0 6©£4® 1 06a 

Axy;>y^ i o 6zmmLTcu-*fmz, 

P3M91 0 0^?)ttJMi:LT+X^iR]{cttllif$n5o 
[0 0 5 9] £fc, S^CW^LT^fcW bJ®]5 7 

-i 0 3aHx£iRifcEddfc»«*n, 57-104© 

0 4 at&lsVX\ 0 2©±£t©Mtf f- 

d K«tt*nfcii^©ifiiiiift*o«WoaeK:o^T 
*fmm&tmtire&%o cvmmic&^x, 
myt\z-i*xxv v $ i o 6 b-if»M7t^[p]^ 

i o %*j»-ea&s©T\ tr-Axy; ^ioic 
«I:*tt5 0%o^«o«*i:Jt^»K'>ft<, Mft 
«P¥Kl 0 0fcW*B£WftttS®«£*4*ttfc 

[0 0 6 0] Sec, l/4iSlI10 7(cMll 
3 0£»W\ l/4ttfi«] 0 7£ffigUCIal(£"e$3«J: 

0 iz brcm^-o^rm i nmm 9 z&m Lxmw? 

Zo 0 8&l>"0 9T'*Tl/4$«l 0 7(4, 07T* 
*f 2 jS»«A - A' Cfelt5^tS*lRl^6*fcHT* 
XY¥®CSiI^lRj^Z«|q]i:LTra-r§o 
b-f^li, B7K/fNt+X^5-X»^ 
Tl/4»gfil 0 7tCAI*-r5o l/4iftfi«tAI* 
■TSSaoU-lf^ (A&fft) ©filft£|P] l 0 7 at4X Y 
™-*fLTSlS#[p]T\ H8 2&tfB9tc*^TttZtt 
^|pJT*fe5o l/4iSSffil 0 7£M<D^®fre>AI<f 

L^u— ifjt (A^) wi&tmv&mftmmc 
mt^nxmm 104a T?fiw*nfe», to 1 / 4 

l 0 7 KttiBO*iB^&S^i: LTASff 3 0 
[0 0 6 1] 08W«fc9^ l/4j^fi^l0 7 

n^rctb. mix^mi 07 b, mzye^mi 07 cit 
Ymxfa, zmxmcttbx 4 5- vmzzft-Do ceo 
Moaiij^e. 1 / 4«is 1 0 7 icRfi^t l 

THAWf* U— »f (SWJt) it. ^Offl^lRll 0 
7 e^Yttl75r^C^b$n, l/4Kfi«l 07*^6, 

[0 0 6 2] £fz, 091*^49^ (HlHMl 30 
(i7#i) (Cj:oT l/4ttfi«l 0 7M|£?tl, 

jt^tt i o 7 bRa"m27t^|i4i o 7 ctf, yt 
mi o 7 d^jbt.Lx^.mmoKnmdrcim^t 
ntcms. m 1 ^¥14 1 o 7 b, ®2 1 0 7 c ti 

YWj&I, ZmXmzttLX4 5° -fl(0ffl**»O. 

tSiSom^& 1 / 4 KS« 1 0 7 CRfi^ 
fcLTSA*rrsu- ifjt (s»3io its *<DMyttfa 

1 0 7 e*«Ytt*|ft^&ftft2 SUfitlH]0{C[H]$H 

Lfc^riRit^bsn, i/4»fi«io7^ H7t? 
[0063] i/4M«i 0 7^eas**nrcu-if 
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^ i/4tsgtsi 0 7onn£ft a e^nm-r set 

T\ {i^tT-AX^U'y^ 1 0 6 ©Ml 0 6 afciliS 
f5U— !fft©ft*£g{fcS#5Cfctf-C*5. Ml 

0 6 a^ML&frofcV— »fftM\ + Y£ft££S*2 

7^yc CDt^4 o i tci^tf 

57-10 3©fMI«TS5, 

[o o 6 4 j £/c, 01 oRtfm i i t^tajBfWtt, io 
&mmww$m i o o <mm 57-103 <ottt> k> tc 
Rjfj^©5 7-i 1 1 *m^rcm&<D%BmT*&z>o m 

1 ofcjSTJSfc, Mffi«!^?M£i oooe-AT. 
yj-y^ 1 0 1 Kit, mz^V^-byt^l 8 (H 1 
#M) fc £ o T W ftfc □ U * - h S ftfc U-lf »A 

1 0 1 AWLfelx— *fJt©3t«oa^»5 0%# 
Ml 0 1 af^oT-XMfCStJSftSo fcf-AX 

yu-^ioi ^^-x^isitcm^^nrcb-^tia 

U>Xl 0 2£S§iSU {h]s>Xl 0 2<D±&frt>$&M 20 

- 1 1 1 &M7^aX-* 1 1 3te«fcoTYtt£fi 
K&I&RrflgfcfcoTfctK <5J©j£l£5 7-l 1 
57-1 12«I1 12 a, 1 1 2 cti:> aix^X 
1 0 2^M1-^^}I07 1 6I4^W1 l 2 aS/ctt l 

1 2 c ta$irs£9£Rr»i£5 7- 1 1 1 msmx, 

ftm&KIS^X, S*t® 112a, 112c t&lsyX 

KSttsn-c^s. -r^^-feswi 1 2 cttMi 

1 2 a JDEKd/ettflUVXl 0 2 fcifilMMfcRtt 30 
— [0 0 6 5] ObVXl 0 2^ . — X^TlMltClffiiiLfeU 

*rmt* tmdmtiit&Mmi 1 2 a±T'M^^ 

£U®1 1 2 afCj;oT + X£fifcEfch£ftS 0 

nrzu— mit, auyxi ozvwimtmum* 

TcEK>ih\yyX\ 0 2{cA*fSft5 0 fl^Xl0 2tt 

ij7?ion^utBino if-W'jvi'io 

1©IW1 Olali, A3*L£U-+fft©ft*£>?l3£j 

5o%*sjsu as®ft*aeis¥S i o o a, c©sja 40 

[0 0 6 6] mi llCf*?*?^ UMM 1 1 2 

ZZoK^ftoZWl^-l 1 ltf»Lfc*§1^ fll^ 
X 1 0 2 fciliiLfc U— »ftt«£&f® 112c ±T?£u5 
**Stf1\ K&El 1 2 cfCJ^T + XtfftfcE&fS 
ft, K&fffil 1 2 c^6E«dOfflll1?«{jS*IS^ C 
0D»5fll/yXl 0 2CSSAIft5b-»^ 
Ol/VXl 0 2©±^P»-X7?lS]©miSif-2 dOffi 50 
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1 0 2 tcA&hTSo a uvx 1 0 2 ott^Egti f t?& 
%<dx\ auyxi ozitis—vytzw-fimc^vt- 

hT'#U\ Xtt*lR]Kfe^T£AHt±©««l 2 5fr 

If-AX^J 1 0 1 fcttLTUJttfSftS,, fcT-AX 
<y# 1 0 1 ©M lOlatt, Al* LfcU— «fft<D 

T^a© 5 5 0 %*:sa u Mffl«!H¥is 1 0 0 
[0067] ratt«ffiffi¥®iB^*BBre*sav 

ISfl$€W5 0cm, Ira, 3m, 5m, ffiEPBSS 

1 5@aesao^a«aifiBiiii6*©CT*tf a 

M0S82 3 (B14M8D MM57-1 

1 i*Y«i^iRite»»*'**ot4©Kosffejiii*ff 
[0068] & fc, mi znmm 1 4 jc^-r ^wa, 

El nc*5tt5M»»^& 1 0 0©bJSJj5 7-1 0 

3©^t>t»^pj^MuyX3 0 1 *m^rcm&<Dm} 
mv&z, mi 2 fcjjvr * 5 ™^s§y7 i vx , /u 

1 ©Wfl«»S3 0 Ott, MiSUyX3 0 

1 t&i>yX3 0 2 ttci^tlis^titi^, 

Rl^M^yX3 0 lKtt, #£J6MS8fcl*a«fc:, & 
mm&ffi 12 0a £*^*&t>M£ 120b tfrbte* 

Dffll^l 2 0 b*»ftbTTOfcj£Uy;C3 0 1 ©te 
fi^fj^-ar^Cl iiT% RTg^UyX3 0 1 Rtf&U 

yX3 o 2<Dmmmfomc&%w£<D&tb~D%*m-$. 

7V< 1 ©^© f til©^fiKij:, Ma©^«©ffM© J f€ r 



^«OilSt4oT^4, ^ Rl^^U>X3 0 1 

[0 0 6 9] Ell StC^-r^^t, Wffi^I^ 

^153 0 0©Rr^^U>X3 0 1 tt, M^^i*3 0 
4£2ft£>£V-V77i*3 0 3©raM^ftTfet)> IB 
M2 3 (01 2#M) ^60K»«BE^fliin*tifc 
EM/W ; e^7 3 0 5^»LT^-V77A3 0 3^ 
SJgS'&ScltK.fcoT, Rjg^U>X3 0 1O^ 

fiH^«^^^ 0 Rig^u>X3 o i lat, mz=t 

V*-byt¥%l 8 (Ell 2#j?J (c^oTTO^^u 

Alt^ft^o RJM^UyX3 0 !<D±^tflU>X3 
0 2 ©H©ffilltttfi[|HI)IB^© 1 2 0 «fc o T 

SBt2 f 0fC@^$ftT^5c 
[0 0 7 0] ^m^uy X3 0 KDMlimMf l^fl 
U-yX3 o 2 fci^UBEBtf oc^^i^cil^n/cl 

^> rt^jSu>X3 o i *mmLrcu-ifm^ 

^U>X3 0 1 <D3z&£{hUyX3 0 2©^^©* 
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r\ auyX3 o z*mm-rzis~vytitwmiz3V 
k =i v * - h s nrc u— t lt + x ^^{c 

[007 1] Sfc, HI 4 El/Wt/l/ 
73 0 5©J§g®J&C<fc^T#y^77A3 0 3tf»£ 
n, TO«jSIU>X3 0 l©^ffi«tf ltf f 0£D* 

1^x3 o i icxmLrcu-ifm*, mm&uyX3 

Oiail, &U>X3 0 2 0l«f 0£«3gt/> 

raf i ©{4ST*iixsitf5o ^^>^. 

y%3 0 2fC*fLT-X#fa©miSt2 fO-f 13^6 + 

x£ft£fg#e>ftfcft. -ra:t»-6flu>X3 0 2o«js 

Eg^l f 0 * 0 fctf^Mfr6#g-££ftfcftfc LTAIft 

§ 0 cams, &&mMf 0T*&z>{huyX3 0 2%m 

3 0 0ti, cl © *f ftfclStf d ft££*rr 5 

•a:enrcu-if^i:(pii:^®ft^ifOo cospi? 

M\ lf-^/'J7^ l 0 1 fcffiffl Lfc^OT, U— If 

^uyx*mffl-£-e%^<DT\ m^mmsm^^^y^ 
<Dwnw£.ufc < < > ttkHz nm<DWM-?%m* 

[0 0 7 2] EES7^ai-^ 10 5. 113 

MWj$M<D7>7?-3.X.-Zttm^Z>Z.tftT* 30 
Sfc* g^-W/y-y^l 0 &k 1/4 Kfi 
fei-0-7 t%vim$>®< J — 1 1 1 fcfflfo&fr STASIS 

ttTOn^a i oo^fljfig-rscfctTtSo 

[0 0 7 3] 

m?<Dmiftfa<D&®iz «fc d m#Kifi]fijso«sBft 

[0 0 7 4] gfc, W^2fcftSf8l80B«a*«B 
Ttt, fflf*« l KftMWoa&JRKfti*., l / 4 

[0 0 7 5] $fc, M^3£ffi££H®Btt&i*£B 
T*tt. tt#3i 1 X(4 2 K«558W©S6SKiiP^ iSffifl 

mmm^m*. iSLwm&^mtc&vx&WiZ-mtimfc 50 
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[0076] trc, mmtMA icm^momm^Tjkmm 

* D 0I£#fc:3SifiJ8©&3B»* 
&mmr>Mt£tlc&r>, J: 0 i£tt®Btt£tt&« 
[0 0 7 7] Sfc, m$g5Kffi38IH®Bft&^B 
g»««^KTOft¥im:J:^ &Bft$£B 

fcteitK «kt)S^i*OB«l*S^i:Bi8*-&5«ii: 
#T#5o 

[0 0 7 8] g-fc, fg#B6lc&SJgl|l!©B«^gB 
T«\ «#*4Xtt5K:flfisaiflO»*K:]!iq*, ttBSft 

[0 0 7 9] ffif^7tC^S^OB«^SB 

^T^jg^xti^KKRi^^^offiB^iaii-r 



[0 0 8 0] $fc, tS*3S8fC^5%WOB»^«B 
[0ffi©W«B^] 

[El 1 ] 0 Hi, ii^Sif^ X7"W 1 <0^f*«fig 

[m 2 ] 0 2 a, 1 0 0 ic * 15 u— *f 

[0 4] H4tt, A»Jt«o3tB±e7-r>ccD-fey 

•9-4 0 1 *OW*ffiCS^^TfflBH»¥a 1 

2 ofcj;§oji)i^^- 1 0 3<DmmtiLW<Dfflmtf&mx 
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[05] 0 5(4, XMm\<Dyt&±ic7'<y ccD-ty 

■9-4 0 1 fcl&tt, *Offl*«KS^^TffillBI»¥® 1 
2 0fc«fcSRTf!j$7-l 0 3©SfWWgiT 

[063 06(4, 7^>C CD-t^+M 0 1 Otfcttlfcfc: 

a-^^TfTt>nsfflii«si¥a 1 2 oo^iww^i 

[0 7] 0 7(4, t*-A7/'J'^10 1^Dt:fi 

^tr-A^yu 7^10 6*m^insfe<Dffl£&*mi 10 
[08] 08(4, 1/4^5^1 0 izmmtzu— *r 

[0 9] 09(4, 0fs^ nrc 1/4SJMR1 0 7£iIiS 

[010] 01 o«, rt®)^- 1 0 z<oRt>K>Knm 

^7-1 1 1 *ffl^fc*£©»ffiffl«H¥® 1 0 
[01 1] 01 1(4, «7-l 0 3<DftfcD£Rl$| 20 

»7-i 1 i*ffl^fc»#o»iBft*a»i¥ai 0 

Oco^«7irf0T*&3o 

[01 2] 01 2(4, bIW5^-1 0 3<Dftfr9(CnJg 
J££UyX3 0 1 fcffl^fc^offlMSST-rx^u 

[013] 01 3(4, nJi!j57- 1 0 3 Wt)t)(CnJ^* 
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0 1 fc/B^fc*£og^W£35*f 

§ 0 

[0 1 4] 0 1 4(4, 1 0 3<E>ttfr?HCPn£ 

Ml^^X3 0 1 &ffl^fc*£0£EWfcjjVrH?i& 

So 

1 fflMSES-r^XTW 

1 9 ?]<¥£S& 

2 0 m 1 V 
2 1 

2 2 m2Vls-ft¥& 

2 4 «?L 

1 0 0 Mft«il¥!S 

101 lf-Wj-y^ 

102 fluyx 

103 pIKj^^- 
10 4 $7- 

105 ff!7^faX-^ 

106 {iTte-AX^'J'y^ 

107 1/4&S& 
1 1 1 

1 2 0 tftSSifi^® 
1 3 0 @W 

3 0 1 RT»j£U>X 
401 7^yCCD-tyf 
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